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[Objective] Ink absorbancy and drying property are go 
od, is not a oozing and a stickiness, thesatisfactory 
image obtaining and otlrSsmust offer ink jet 
recording sheet andits manufacturing method. 

[Constitution] On support, electron beam curing which i 
ncludes aqueous electron beam curing type compound 
electron beam curing whichdesignates polyvinyl 
pyrrolidone and aqueous electron beam curing type 
compound as main component inner layer and 
thepolyalkylene oxide water soluble polymer which are 
done and according to need ink jet recording sheet 
whichpossesses outer layer which is done. 



[Claim(s)] 

[Claim 1] On support, electron beam curing which inclu 
des aqueous electron beam curing type compound 
electron beam curing whichdesignates polyvinyl 
pyrrolidone and aqueous electron beam curing type 
compound as main component inner layer and 
thepolyalkylene oxide water soluble polymer which are 
done and according to need ink jet recording sheet 
whichpossesses outer layer which is done. 

[Claim 2] Inkjet recording sheet of Claim 1 statement 
where aforementioned support is thetransparent 

[Claim 3] Outer layer coating composition of water-base 
d which on support, provides inner layer 
whichdesignates polyvinyl pyrrolidone and aqueous 
electron beam curing type compound as main 
component, on this, includes theaqueous electron beam 
curing type compound according to need polyalkylene 
oxide water soluble polymer and after coating, 
withoutmaking outer layer manufacturing method of 
ink jet recording sheet of Claim 1 or 2 statement 
whichirradiates electron beam. 



[000 1] 
[0 0 0 2] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is somethi 
ng regarding ink jet recording sheet and its 
manufacturing method, is preferredones in ink jet 
recording sheet of especially full color. 

[0002] 

[Prior Art] Flight point ink jet recording, to make microd 
rop of ink recording mediumcome in contact, it is 
something which records, versatility of recorded 
patternis large, making multicolored easy, it has spread 
quickly from fact thatalso cost of equipment is 
inexpensive, as hard copy equipment. 
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[0003] On one hand, optically transparent recording me 
dium, is widely utilized in meeting , association ,the 
presentation and lecture etc as one for transparency, in 
addition also thedemand as recording medium of 
signboard and show window application etc increases. 
And, as conventional optically transparent recording 
medium, electronic duplicating system (PPC) was used 
mainly, but as request of the colorization increases, it is 
designed in such a way that recently ink jet recordingis 
observed. 

[0004] With this ink jet recording, because usually, ink 
which melts binder , the dye , solvent and additive etc 
in water is used, as for the recording sheet, it is 
necessary to have moderate water absorbancy, plastic 
film of thepaper and polyethylene terephthalate etc which 
provide recording layer which designates thewater 
soluble polymer and water absorbant pigment as main 
component generally is used. In for example , Japan 
Unexamined Patent Publication Showa 59-174381 
disclosure , 60-132785 disclosure , 60-145879 
disclosure , 60-224578 disclosure and the6 1-32788 
disclosure, because moderate ink absorbancy can be 
given in plastic film, it isproposed that recording layer 
starch , water soluble cellulose derivative , poly vinyl 
alcohol and polyvinyl pyrrolidoneetc due to water 
soluble polymer on film is provided. But, with this 
method, as for absorbancy of ink certain extent it 
isimproved, but because absorption of ink is slow as still, 
the ink oozing is easy, drying property because of 
insufficient there is aproblem that stickiness of printing 
surface remains, long period handling isdifficult. 
Furthermore water resistance of recording layer because 
of insufficient, it sticksunder high humidity, problem 
that is residuti X recorded image blotswith adhesion 
of water drop and perspiration. 

[0005] Here, ink absorbancy, problem which when taki 
ng in extent to depth directionof recording layer is meant, 
this performance is inferior, called ink liquid drop 
whichwas emitted from recording equipment oozing of 
ink with time or thepassage of time of image formation 
is caused. In addition, when ink drying property, 
dryness being agreeable of portionwhich is printed by 
recording equipment is meant, this performance is 
inferior, thestickiness etc of printing surface occurs. 
Above-mentioned performance when recording making 
use of ink jet recording, isthe important characteristic 
which is needed, it is listed in addition, the image quality 
and water resistance etc as important characteristic. 

[0006] Regarding image quality, suitable diffusivity and 
uniformity are requiredsimultaneously vis-a-vis ink 
droplet which was emitted from recording equipment,it 
is desirable to possess shape where ink dot which is 
formedis close to true circle. From now on "Even dot 
diffusivity " with you say this. With this property, in 
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screen tint part, you can obtain image where 
theuniformity which does not have oozing and 
unevenness is high. 

[0007] 

[Problems to be Solved by the Invention] This invention 
as description above is not a problem, ink absorbancy 
and drying propertyare good, is not a oozing and a 
stickiness, it is something which offers theink jet 
recording sheet where you can obtain satisfactory image 
quality. Furthermore, improving manufacturing method, 
recording layer and it is something whichoffers 
preferred ink jet recording sheet to transparency of 
printed part it is superior theespecially transparency etc 
as optically transparent recording medium. 

[0008] 

[Means to Solve the Problems] Inkjet recording sheet of 
this invention on support, electron beam curing which 
includes theaqueous electron beam curing type 
compound electron beam curing which designates 
polyvinyl pyrrolidone and aqueous electron beam curing 
type compound as main componentthe inner layer and 
polyalkylene oxide water soluble polymer which are 
done and according to need hasthe outer layer which is 
done. 

[0009] When support is transparent, it becomes ideal as 
optically transparent recording medium, manufacturing 
method of ink jet recording sheet of this invention on 
support, provides on this,the outer layer coating 
composition of water-based which includes aqueous 
electron beam curing type compound according to need 
the polyalkylene oxide water soluble polymer and after 
coating, without making outer layer inner layerwhich 
designates polyvinyl pyrrolidone and aqueous electron 
beam curing type compound as main component, 
electron beam,irradiates does and and that it dries as 
feature after driving,designates. 

[0010] 

[Work or Operations of the Invention] You explain in det 
ail below, concerning this invention. Because as for 
this inventor etc, water soluble polymer of result and 
polyalkylene oxide typewhich variety search material 
which is suited for inkjet recording sheet forthe full 
color, ink absorbancy a little as for decoy although it 
does, issuperior in even dot diffusivity, at same time is 
superior in ink drying property,there is not a stickiness, 
handling is easy and fact that it is a materialwhich is 
superior was discovered. 

[001 1] But, with ink- receiving layer which more consist 
s of this polyalkylene oxide water soluble polymer 
isdesignated as main component as problem, it 
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understood that ink fixing property andthe water 
resistance etc are insufficient, recording sheet in this 
case, from now on is called recording sheet A simply. 

[0012] Here, ink fixing property, storage stability of ima 
ge of postrecording is meant, it is aone of important 
characteristic of ink jet recording. With aforementioned 
recording sheet A, when it compares with those which 
usethe polyvinyl pyrrolidone ink fixing property quite 
decoy, with postrecording several days room 
temperature it just left from thefact that oozing of 
recorded image is caused, in actual use notwithstanding 
was ascertained. 

[0013] Then, improvement of above-mentioned problem 
was tried with theprocess which is shown below. First, 
layer which designates satisfactory polyvinyl pyrrolidone 
of ink fixing propertyas main component concerning 
improvement of ink fixing property, was designatedas 
inner layer, trial was done concerning 2 layers type 
which designates thecomposition which consists of 
polyalkylene oxide water soluble polymer as outer layer. 
This case from now on is called recording sheet B 
simply. As a result, ink fixing property was improved. 

[0014] But, with this recording sheet B, it was unsolved 
concerning problem of the water resistance etc. Then, 
expecting improvement of water resistance, you tried 
electron beam illumination inthe inner layer of 
aforementioned recording sheet B including aqueous 
electron beam curing type compound. As a result, as 
for this recording sheet, it could recognize sufficient 
improvement effectconcerning water resistance. 
Furthermore, with this recording sheet not only water 
resistance , it was superior inthe even dot diffusivity, 
ink absorbancy and drying property it understood that 
it issomething which improves above-mentioned 
recording sheet B or those which areexamined before 
that rapidly. 

[0015] As manufacturing method of this recording sheet, 
you say that we after providing inner layer 
compositionon support, furthermore coating does outer 
layer composition of aqueous system onthat, after drying, 
irradiates electron beam quite general protocol was 
taken, recording sheet which can this way, from now 
on is called recording sheet C simply. However, with 
this recording sheet C, printed part became opaque 
somewhat, in thepoint of transparency suitability 
optimum it understood that it becomes somethingwhich 
cannot be said. 

[0016] Furthermore, here, transparency suitability satisf 
actory is with, inkjet recording sheet afterprinting, 
image which projection is done, it means that itpossesses 
vivid and satisfactory color on screen with the 
transparency. As for this, not yet printed part of 
recording sheet and transparency of printed 
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partparticipate, when transparency of for example 
printed part is bad, image at timeof transparency 
projection indistinct where color differs becomes thing. 

[00 17] Then, various trial it repeated inventor etc in orde 
r to improve thispoint. As a result, after coating, 
without making outer layer composition of aqueous 
systemdry on inner layer as manufacturing method of 
aforementioned recording sheet, itirradiated electron 
beam rapidly, did and after driving, it understoodthat you 
can obtain those where transparency suitability is 
superior very by drying. This case from now on is 
called recording sheet D simply. 

[0018] Here, with prephase recording sheet C and D, re 
garding inkjet recording characteristic other than 
thetransparency suitability such as water resistance 
from fact that you cannot see difference forthe most 
part, it operates improvement of degree of crosslinking 
with youcannot think water. In addition, those which 
irradiated electron beam to recording sheet A 
includingthe aqueous electron beam curing type 
compound from fact that transparency suitability is 
satisfactory regardless ofthe presence or absence of 
water, are not something where water simply operates 
only top layer, it is thought thing which exertsinfluence 
between both layers. 

[0019] In addition, when printed part surface of aforeme 
ntioned recording sheet D and Eis observed with optical 
microscope, because light which with recording sheet C 
thecrack tries will be observed by printed part surface, 
probably to transmit therecording layer because of this 
diffuse reflectance it is done, thing and thepresumption 
where transparency suitability decreases it is. On one 
hand, with recording sheet D, as for crack of printed 
part surface like the recording sheet C it was not 
observed for most part, transparency of printed part 
tobe high being very satisfactory ones of transparency 
suitability it understood. 

[0020] Furthermore, when cross section of printed part 
of recording sheet C and D is observed withthe optical 
microscope, it understood that dye in ink has become 
fixedin both of outer layer and inner layer. It must be 
above, empty, inkjet recording sheet of this invention, 
Possesses inkjet recording characteristic which is 
superior as for reason which, Always, it does not go 
beyond limits of presumption, not to beclear but, In ink 
droplet which from inkjet recording equipment was 
emitted to confront, While forming image which 
possesses even dot diffusivity regarding the outer layer, 
it absorbs ink rapidly with synergistic effect of outer 
layer andthe inner layer, furthermore with outer layer 
keeps dye in ink,with inner layer it absorbs & keeps it 
can think of solvent in theink and dye in ink which it 
cannot absorb with outer layerthe thing which. In 
addition, because crosslinked structure is formed with 
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lighting of the electron beam in interface between inner 
layer and outer layer water resistance improvesin 
recording layer entirety, but because suitable 
crosslinking balance is formed by water whichexists at 
time of electron beam illumination, it is thought as thing 
where the transparency suitability is not impaired. 

[0021] Below, concerning this invention, furthermore y 
ou explain in detail. As for support which is used with 
this invention as for it is notsomething which especially 
is limited when it uses, but as optically transparent 
recording mediumfor transparency etc transparency is 
used, plastic film of being superiorand flexibility can list 
for example , polyethylene terephthalate , polyvinyl 
chloride , polycarbonate , the polyimide , triacetate , 
polyethylene and polypropylene etc. In addition it can 
use also non-transparent substrate of paper and synthetic 
paper andthe white film etc, in this case, recording 
layer due to this invention because it isa transparent 
essentially, is superior in brilliance, can obtain 
concentration ofthe recorded image and ink jet 
recording sheet which is superior in vividness. 
Furthermore, you can list high quality paper , medium 
quality paper , coated paper , art paper ,the cast coated 
paper and neutral paper etc as paper. 

[0022] Recording sheet of this invention, on above-ment 
ioned support, sequentialapplies inner layer and outer 
layer of statement and forms recording layer. It 
combines polyalkylene oxide water soluble polymer first, 
as outer layer composition, as essential ingredient. As 
above-mentioned polyalkylene oxide water soluble 
polymer, is not something which especiallyis limited, but 
water-soluble compound of weight average molecular 
weight 1 0,000 or greater is desirable, there is a for 
example polyethylene oxide ,a polypropylene oxide and 
a ethylene oxide - propylene oxide copolymer etc, 
furthermore polyalkylene oxide compound and polybasic 
carboxylic acid ,the anhydride or lower alkyl ester or 
reacting with diisocyanate, compound etc whichcan are 
listed. 

[0023] for example phthalic acid , isophthalic acid , ter 
ephthalic acid , sebacic acid or dimethyl ester or diethyl 
esteretc, or you can list pyromellitic acid anhydride and 
other anhydride tetracarboxylic acid etc as polybasic 
carboxylic acidwhich it reacts with aforementioned 
polyalkylene oxide compound. In addition, you can use 
conventional diisocyanate of toluene diisocyanate , 
hexamethylene diisocyanate and the isophorone 
diisocyanate etc entirely as diisocyanate. 

[0024] In addition, when aqueous electron beam curing 
type compound suitable amount is combined as outer 
layer composition,because water resistance of recording 
layer improves, it is desirable. Is a water solubility or a 
water dispersibility electron beam curing type compound 
aqueous electron beam curing type compound which, In 
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intramolecular (meth) acryloyl group , 
(meth)acrylamide basis, It is monomer or oligomer 
which contains electron beam curable basis of vinyl 
group etc, atthe same time hydroxy group and carboxyl 
group (And its metal salt ), it possesses hydrophilic 
group ofthe amide group , sulfone group , ammonium 
salt group , phosphate group and polyethylene glycol 
group etc in (a) intramolecular, it is a thing ( strongly 
emulsifying type emulsion ) where those where that 
itself is water solubility orthe water dispersibility (self 
emulsifying type emulsion), or (b) that itself not to be a 
water solubility or a water dispersibility, adds the 
surfactant and strong stirring does and makes water 
dispersibility. Here, method which uses those of type of 
(a) is easier tobe obtained, transparent recording layer, 
effect of making water resistant is high, 
becausefurthermore there is a tendency which is 
superior even in stability ofthe coating solution, is 
desirable. 

[0025] As type of (a), you can list for example polyethy 
lene glycol di(meth) aery late , polyethylene glycol 
di(meth) acrylamide , polyethylene glycol diglycidyl 
di(meth)acrylate ,the glycerine poly (meth)acrylate , 
self emulsifying type acrylate emulsion and self 
emulsifying type polyester acrylate emulsion etc. 

[0026] As type of (b), electron beam curing type compo 
und other than (a), it adds surfactantto for example 1,6- 
hexanediol diacrylate , diethylene glycol diacrylate , 
polypropylene glycol diacrylate , trimethylolpropane 
triacrylate , polyester acrylate and urethane acrylateand 
etc strong stirring does and it can list those which are 
made aqueous dispersion. 

[0027] Furthermore, above-mentioned aqueous electron 
beam curing type compound jointly using 2 kinds or 
more ispossible of course. 

[0028] When as for compounded amount of aqueous ele 
ctron beam curing type compound which is used with 
outer layer, withthe types it differs, 100 parts by weight 
or less it is desirable vis-a-vis polyalkylene oxidewater 
soluble polymer 100 parts by weight, is more than 100 
parts by weight ink absorbancy becomes easy to 
decrease. 

[0029] Next, polyvinyl pyrrolidone (Below PVP it name 
s) with aqueous electron beam curing type compound is 
designated as essential component as the inner layer 
composition. As for PVP, Be able to use those which 
are marketed generally, Especially is not something 
which is limited, but when molecular weight istoo small, 
irradiating electron beam, when effect of water 
resistance improvement islittle molecular weight is too 
large, especially problem it is not on the quality, but to be 
difficult to melt in water also rear ofmelting becomes 
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high viscosity and because handling becomes difficult, 
the 10 0,000 -100 0,000 extent is desirable as average 
molecular weight. 

[0030] In addition, when poly vinyl alcohol (Below PVA 
it names) appropriate amount is combined in PVP, 
because absorbancy of ink and, water resistance of 
recording layer improves,it is desirable. Complete 
saponification or those of partial saponification which is 
marketed generallycan use PVA. As degree of 
polymerization, when 100-3000 extent is desirable, 
degree of polymerization is too small,when water 
resistance decoy is easy either, degree of polymerization 
is too large, theespecially problem on quality it is not, but 
it becomes difficult tomelt in water or, in addition 
compatibility of above-mentionedPVP decoy easy. 

[0031] When PVA is combined, on vis-a-vis PVP 30-9 
5 parts by weight which wasinscribed, PVA 70-5 
parts by weight , desirably it is a PVA 40-10 parts by 
weight vis-a-vis PVP 60-90 parts by weight. When 
here, PVA is less than 5 parts by weight, water 
resistance of recording layerand effect of ink 
absorbancy improvement decrease. In addition, being 
more than 70 parts by weight, water resistance of 
recording layer, thereis a possibility absorbancy of ink 
decreasing. 

[0032] Next, as for aqueous electron beam curing type c 
ompound which is a inner layer composition, as those 
of outer layer alwaysas for necessity to be same ones it 
is not, also it is possible tojointly use 2 kinds or more. 
As for compounded amount of aqueous electron beam 
curing type compound, with types it differs, 0.1 -100 
parts by weight extent itis desirable vis-a-vis total 100 
parts by weight of PVP or PVP and thePVA, 
furthermore is desirable, it is a 0.5-50 parts by weight 
extent. When it is less than 0.1 parts by weight here, 
effect of making water resistant becomesdifficult to be 
shown, when it is more than 100 parts by weight, ink 
absorbancy easyto decrease. 

[0033] Furthermore, with this invention, it is something 
where desired effect isobtained for first time by lighting 
of electron beam, withlighting of ultraviolet light etc 
satisfactory crosslinked structure is not formed, 
recording sheet for theinkjet of performance which it 
can be satisfied is not obtained. 

[0034] In this invention, water soluble polymer other th 
an PVP and PVA which thedescription above are done, 
to coating composition which forms inner layer, it 
ispossible to add for example , starch , starch 
derivative , water soluble cellulose derivative , 
polyacrylic acid ,the sodium polyacrylate , poly 
acrylamide , polyethylene oxide , polyethylene glycol , 
polyvinyl methyl ether , casein andthe gelatin etc. In 
addition it combines cationic polymer, etc drying of ink, 
it ispossible also furthermore to improve water 
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resistance and fixing property. 

[0035] Furthermore, You prevent tackiness and blocking 
of this recording sheet surface, With object which 
adjusts blot of ink, to inner layer orthe outer layer, or 
various inorganic and pigment of organic, is possible, 
furthermore also fact that such as for example fine 
powder of cellulose powder ,the starch powder , 
polyethylene microparticle , polystyrene microparticle , 
polyacrylate microparticle and silicone resin particle etc 
is added, silica , clay , talc , calcium carbonate , 
aluminum silicate , synthetic zeolite , alumina and zinc 
oxide to theboth layers. In addition, it is possible also to 
add various additives of surfactant , the dispersant , 
foam inhibitor , lubricant , dye , fluorescent dye , 
antiseptic and the ultraviolet absorber etc. 

[0036] Above-mentioned recording layer composition is 
aqueous system, it is applied on substrate, bythe known 
coated fabric means for example , bar coating , blade 
coating , air knife coating , gravure coating , curtain 
coating method andthe roll coating method etc. As for 
coating amount of inner layer, after drying 1 to 5 0 
g/m2 extent is desirable asthe weight, furthermore to be 
desirable it is a 3~20 g/m2 extent. When this time you 
cannot obtain desired coating amount with coating of 
one time,the coating of several times over again, also it 
is good to form this inner layerin multilayer. When it is 
less than 1 g/m2 here, absorption of ink is likely to 
become insufficient, when it is more than 50 g/m2, 
coloration thin,the curl becomes easy to occur. 
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[0037] In addition, as for coating amount of outer layer, 
after drying 0.1 -10 g/m2 isdesirable as weight, it is a 
more preferably 0.5-5 g/m2 extent. When it is less 
than 0. 1 g/m2 here, scattering of ink becomesthe 
insufficient and effect of image quality improvement 
becomes difficult to beobtained, in addition effect of ink 
drying property improvement becomes difficult tobe 
obtained. In addition when it is more than 10 g/m2, 
there is a possibilitycoloration becoming thin and/or 
causing oozing. 
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[0038] Furthermore, as for recording layer because ther 
e is a moisture absorption, recording sheet aretimes 
when curl it does depending upon humidity change, 
when coating amountof especially recording layer inner 
layer is many, tendency is large. This phenomenon, is 
thought that it originates in polyvinyl pyrrolidone of 
inner layer. Because of this in order to improve curl, 
when layer whichcontains polyvinyl pyrrolidone in back 
surface is provided it is a effective. 

[0039] Regarding this invention, electron beam is irradiat 
ed to paint layer next, but atthat occasion after forming 
inner layer, it irradiates electron beam, doesand after 
driving, it forms outer layer on inner layer and 
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furthermore isgood irradiating electron beam, but 
coating after doing outer layer, theone which irradiated 
electron beam at one time efficiency is good on the inner 
layer. In addition after this time, outer layer composition 
of aqueous system was applied on the inner layer, 
without drying, it does electron beam illumination at 
once with state whichincludes water, does and after 
driving,^ it dries. 

[0040] After here, outer layer application it is important, 
to do electron beam illumination withthe state which 
includes water transparency of printed part is superiorin 
comparison with when electron beam illumination is 
done with dry state, becomessomething where 
transparency suitability is superior. In this case, it is 
desirable to be a 20-99 % as content of water,it is a 
more preferably 40-98 %. When here, content of 
water is lower than 20 %, you cannotobtain desired 
effect, when it is higher than 99 %, great energy 
isneeded in drying, in economical not only becoming 
disadvantageous, alsothe strength and water resistance 
etc of coating decrease. 

[0041] As for irradiation dose of electron beam, range of 
5-500 kGy and more preferably 10-200 kGy extent 
isdesirable with amount of absorbed radiation. By way, 
under 5 kGy you cannot obtain satisfactory crosslinking 
effect, as for thekind of excessive electron beam 
illumination where water resistance and ink 
absorbancy are easy to become theinsufficient, 500 kGy 
exceed, effect there is also a possibility of causingthe 
decrease of strength not only becoming saturation, 
depending uponthe types of support. Furthermore case 
where electron beam is irradiated as for acceleration 
voltage,the 100-300 kV extent is suitable. 

[0042] 

[Working Example(s)] It shows Working Example belo 
w, explains from this invention concretely, but itis not 
something which is limited of course in these. 
Furthermore, if especially it does not refuse section or 
%in example, respective weight % and parts by weight 
are shown. 

[0043] Working Example 1 and 3-9 

As support, making use of easily adhesive-treated polyet 
hylene terephthalate film ( tradename ; A7300 and 
Toyobo Co. Ltd. (DB 69-053-8160) make) of thickness 
of 100 m, onthis, following to inner layer composition 
and outer layer composition ( Table 2 and Table 3 
reference) which are shown in the Table 3, it formed 
inner layer and outer layer. In order for dried weight to 
become 8 g/m2 depending upon bar coating,the coating 
it did aqueous system coating composition ( paint 
concentration 10 % does) for inner layer of combination 
whichwas inscribed to Table 1, 3 min dried with 80 °C. 
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Furthermore on above-mentioned inner layer, outer layer 
aqueous system coating composition ( paint 
concentration 5 % does) of thecombination which was 
inscribed to Table 2 was done, in order forthe dried 
weight to become 1 g/m2 depending upon bar coating, 
coating. 
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[0044] After this, on recording layer which consists of i 
nner layer and outer layer,before outer layer dries, 
concretely after applying within several tens of seconds 
itirradiated with condition of 165 kV 50 kGy making use 
of electron beam illumination equipment (CB-1 50 and 
ESI supplied ),after that 2 min dried with 60 °C, 
obtained ink jet recording sheet. 

[0045] Working Example 2 

Besides paint concentration of outer layer aqueous syste 
m coating composition of combination which was 
inscribedto Table 2 is designated as 60 % ink jet 
recording sheet was obtained with assimilar to Working 
Example 1. 

[0046] Working Example 10 

As support, making use of easily adhesive-treated polyet 
hylene terephthalate film ( tradename ; A7300 and 
Toyobo Co. Ltd. (DB 69-053-8160) make) of thickness 
of 1 00 m, onthis, in order for dried weight to become 
8 g/m2 depending upon the bar coating, coating it did 
aqueous system coating composition ( paint 
concentration 10 % does) for inner layer of 
combination which was inscribed to Table 1 , 3 min 
dried with 80 °C. Furthermore on above-mentioned 
inner layer, in order for dried weight tobecome 1 g/m2 
depending upon bar coating, coating it did outer layer 
aqueous system coating composition ( paint 
concentration 5 % does) of combination which was 
inscribed to Table 2, 2 mindried with 60 °C. 
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[0047] After this, on recording layer which consists of i 
nner layer and outer layer, itirradiated with condition of 
165 kV 50 kGy making use of electron beam 
illumination equipment (CB-1 50 and ESI supplied ), 
obtained ink jet recording sheet. 

[0048] Comparative Example 1 

Other than forming only inner layer of combination whic 
h was inscribed to Table 1 as recording layer with 
method which is similar tothe Working Example 1 , ink 
jet recording sheet was obtained. 

[0049] Comparative Example 2 

As support, making use of easily adhesive-treated polyet 
hylene terephthalate film ( tradename ; A7300 and 
Toyobo Co. Ltd. (DB 69-053-8160) make) of thickness 
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of 100 m, onthis, in order for dried weight to become 
8 g/m2 depending upon the bar coating, coating it did 
outer layer aqueous system coating composition ( paint 
concentration 10 % does) of combination which 
wasinscribed to Table 2, 3 min dried with 80 °C. 

[0050] After this and on aforementioned recording layer, 
it irradiated with thecondition of 1 65 kV 50 kGy making 
use of electron beam illumination equipment (CB-150 
and ESI supplied ), obtained ink jet recording sheet. 

[0051] Comparative Example 3 

In above-mentioned Working Example 1 , electron beam 
illumination was not done. 

[0052] 

[Table 1] 



No. 




P V P 


P VA 






1 
2 
3 
4 


K90 (80) 
K90 (80) 
K90 (100) 
K90 (80) 


PVA105 (20) 
PVA105 (20) 

PVA105 (20) 


UE7250 (10) 
PESOO (5) 
400EA (2) 
PE600 (5) 


SRIOOI (10) 
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[0053] 
[Table 2] 



am 

fflJ* No. 










i 

2 
3 
4 


^tt*>EP-15 (100) 
PE0-1 (100) 
PE0-1 (100) 
PE0-1 ( 50) 


PE600 ( 5) 


ST-0 ( 50) 
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[0054] (Explanation of symbol of in the table) 

K-90 ; polyvinyl pyrrolidone ( tradename ; Luviskol 
K-90 and BASF make) 

PVA 105 ; poly vinyl alcohol ( tradename ; PVA 105 a 
nd Kuraray Co. Ltd. (DB 69-053-6750) make) 

UE7250 ; polyurethane acrylate emulsion ( tradename ; 
UE-7250 and Toagosei Co. Ltd. (DB 69-056-9892) 
make) 

PE600 ; polyethylene glycol diacrylate ( tradename ; 
new freon tear PE600 and Dai-Ichi Kogyo Seiyaku Co. 
Ltd. (DB 69-055-7798) make) 

BR160 ; acrylamide ether monomer ( tradename ; BR 
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160 and material Science make) 

400EA ; polyethylene glycol diglycidyl diacrylate ( tra 
dename ; epoxy ester 400EA and Kyoeisha Chemical 
Co. Ltd. (DB 69-145-1389) make) 

SR-1001 ; cationic polymer ( tradename; Sumirez Re 
sin SR-1001 and Sumitomo Chemical Co. Ltd. (DB 69- 
053-5307) make) 

Copolymer which designates Paogen EP-15; polyalkylen 
e oxide compound as main component ( tradename ; 
Paogen EP-15 and Dai-Ichi Kogyo Seiyaku Co. Ltd. 
(DB 69-055-7798) make) 

PEO-1 ; polyethylene oxide ( tradename ; PEO-1 and 
Sumitomo Seika Chemicals Co. Ltd. (DB 69-056-6534) 

) 

ST-0 ; colloidal silica ( tradename ; Snotex O and 
Nissan Chemical Industries, Ltd. (DB 69-054-4069) 
make) 

[0055] You appraised item below concerning recording 
sheet for inkjet ofthe 1 3 kinds which can like above. 
Furthermore, printing used Canon Inc. (DB 69-054- 
9662) make inkjet printer (BJC600J), made recorded 
image formwith ink of 4-color of black , yellow , cyan 
and the magenta. Collecting evaluation result to Table 3, 
it shows. 

[0056] 

[Table 3] 
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[0057] [Image quality] Vividness of recorded image was 
appraised with visual. 
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xirc. : Blot it stops, and others it is not and it is a vivid ima 
ge where theuniformity is high. 

: Blot it stops, and others is conspicuous a little, in r 
egard toutility a little it is a level which becomes problem. 



x ; Blot it stops, and others is considerable. 

[Ink drying] After printing, until it leaves recorded matt 
er with room temperature, touches tothe recording part 
with finger and ink stops coming in contact, thetime ( 
drying time ) was measured. 

.dbl circ. : After printing it dried within 1 min. 

xirc. : After printing it dried within 2 min. 

: After printing it dried with 5~3 0 min. 

x : After printing it does not dry either after 1 hour. 

[0058] [Water resistance] On recording layer you dropp 
ed water with dropper, wiped offimmediately lightly 
with gauze. 

.dbl circ. : Almost there is not a damage in coating. 

xirc. : There is a damage barely in coating, but in regard t 
o utility it is alevel which does not have problem. 

': There is a damage barely in coating, in regard to utility 
a little itis a level which becomes problem. 

: Coating did partial dissolution. 

x : Coating melted and came off almost. 

( ink fixing property ) 

xirc. : After printing, image change of room temperature 
and blot etc observationso with 7 day leaving with 
visual. 

x : After printing, image change of room temperature 
and blot etc it wasobserved with 7 day leaving by visual 

[Transparency suitability] Recorded image which at time 
of transparency projection starts projecting on 
thescreen was appraised with visual. 

.dbl circ. : It is a vivid image where saturation is superior ver 

y- 

xirc. : It is a satisfactory vivid image of saturation. 

: Saturation in regard to utility somewhat it is to be a 
little low asthe one for transparency a level which 
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becomes problem, 
x : Saturation is low. 

[0059] [Appraisal] Here, you explain simply concerning 
above-mentioned Working Example and theevaluation 
result of Comparative Example. Working Example 1 
-9 was suitable to recording sheet D, transparency 
suitability was superior very. In addition, furthermore it 
became something where transparency suitability 
issuperior by combining colloidal silica to top layer 
regarding Working Example 7. 

[0060] Regarding Working Example 8 and 9, we combin 
e cationic polymer to inner layer,because of this ink 
drying property and water resistance have improved 
other Working Example compared to furthermore. 
Working Example 10 was suitable to recording sheet C, 
water resistance improved in comparisonwith 
Comparative Example 3, concerning image quality , ink 
drying property and ink fixing property couldsee 
considerable improvement, but transparency suitability 
is inferior somewhat. 

[0061] Comparative Example 1 is something which uses 
only inner layer as recording layer, the water resistance , 
ink fixing property and transparency suitability are 
satisfactory, but you can see thetackiness etc of decoy 
printing surface in ink drying property. In addition, 
unevenness is caused in even dot diffusivity decoy, in 
the screen tint part. As for Comparative Example 2, as 
for ink drying property it is superior than 
theaforementioned Comparative Example 1, but it is 
inferior to water resistance and ink fixing property, 
transparency suitability is satisfactory. 

[0062] Comparative Example 3 was suitable to recordin 
g sheet B, ratio vai? fixing property improvedin 
Comparative Example 2. But, water resistance is 
insufficient. 

[0063] ^ 

[Effects of the Invention] Inkjet recording sheet of this i 
nvention was something which in each case is superior 
inthe image quality , ink absorbancydrying 
propertyfixing property and water resistance. 
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